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PLANE POSITION SETTING DEVICE 

Publication Number: 06-283403 (JP 6283403 A) , October 07, 1994 
Inventors: 
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Application Number: 05-067271 (JP 9367271) , March 26, 1993 
International Class (IPC Edition 5): 
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JAPIO Class: 

• 42.2 (ELECTRONICS— Solid State Components) 

• 29.1 (PRECISION INSTRUMENTS— Photography & Cinematography) 

JAPIO Keywords: 

• R002 (LASERS) 
Abstract: 

PURPOSE: To align an exposure face of a photosensitive board with an image face of a projection 
optical system with high precision in a projection aligner using a slit-scanning exposure system. 

CONSTITUTION: When a wafer is scanned being exposed in a Y-direction against a slitted 
exposing field 24, the leveling and focusing for the wafer are controlled based on the information on 
the focus positions which are obtained from the sample points AF21 to AF29 of a second row 25B 
on this side against the scanning direction and from the sample points AF 32 to AF38 in the field 24. 
On the other hand, when the wafer is scanned being exposed in a -Y-direction, the leveling and 
focusing are controlled based on the information on the focus positions which are obtained from the 
sample points AF41 to AF49 of a fourth row 25D on this side against the scanning direction and 
from the sample points AF32 to AF38 in the field 24. (From: Patent Abstracts of Japan, Section: , 
Section No. FFFFFF, Vol. 94, No. 10, Pg. FFFFFF, FF, FFFF (FFFFFFFF)) 
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(54) [ f£Bj W ] ffite®i&ES£E 
(57) [H&j] 

(31^Ur#McD^2^j2 5B^fy^;^AF2 1 — 
AF 2 9X^7 K 2 4 ^ Of F 3 

2-AF3 8-enbtltc7*— ^^&M<0^m^ib^^ 

F4 1-AF 4 9&t/§I^^^— 4 P^CO^^^/W 
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M.^tswm^wtmmc^xmm^m^comw^ 
&t>tiizm&imft<Dm&i£m^x. mc«%&K0 

c J&fri,xffimmytmj&&te&£tix^z> tt\c wim 
mmmkmm^m^mmvx^^m^tm^cDm 

m&mmmmcttvx&ytmn^*—:/ 



m^xmm&ftmm<Dmftm<D¥i%&)temis tm%e& 
&bthitmmmt$(o&ft\£m^x, mmmitm&nm 

[0001] 
[0002] 

[0 00 3] IS 2 0 te&&<DXy^ cO^£B£r^ U 

^<V >yxT—i?5 4 tt^^NlBIXY^^— i ^5 5 CD Ji 

3fe^^ 5 2 (05fe»AX 1 tcSiiC^^ffi (XYTO rt"C 
^^iy>5 3 0^©^:^6^^T^/^ N Z^!)^7f^5 
4^. !>XA5 3 0g»7^-^7M MAX 

[0004] i£tc, z^yy^f^5 4iic, ^ 
5 7KJ;»?^P£tfctiJ£*u r.ixe>xM«&l^YjffiSds± 

M5 9^UT^^/nM1X YXT — i?5 5MZ^y 
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10 0 0 5] Z(D$k, \s^?/U5 1 ±<Ds*f — l/fo^M 

10 0 0 6] ^<^#^co^^— ;&;MMBtftffi^t;i:fev* 
P))fe77^^6 0£^UT>lia>;Jx-C^£ e 
35BLfcH8W3fett, ^6 3, ^ 6 4RT*mtttt 

a5 3T^tt£n/cBS^ftte, ^*f^^>X6 6, [eI 
*^ftJglMR6 7RXm^>^<6 8&&T3:3fc8§6 9 

^ 5 8 nmmmw 70^ uthhs^^^ 

[000 7] 121 (b) tiu /^->ffMP&6 2_h(^ 
^/&£;ft/c§flP^ — vSr^U 1 (b) \z» 

U y btfWBBP'^ — >7 2-1-7 2 — 9 ffif&tYf £>ix 
tl/^c *il^l8P^-V7 2-l~7 2- 9fi^ 

|P/^-V7 2-1-7 2-9^#»AF 1 -A 
F9ttH2 1 (a) J^i-i5^fiet-*5o 0 2 1 
(a) l£*3V^T, »J»3t^*5 2 0H^Ol«»Sfl:rt 

^ -/W K7 4 rtO^W&tf 2 ffl<D^Ai»±^tf W^A 
F 1— AF 9i^fV^ti^V y h^(DlP/^-y(7)iS 

[0008] 021 (c) fit. 6 9 (D&ytfficom 

^fc^U r<£»02l (c) Id^-f £ 9 Id, ^3t^6 9 

(o&ytmiaz+^mz. 9 fao^tss?^ 75-1-75- 

9^Ba@$iX, ^^7 5-l-7 5-9(0±{:fi 



tlTl^o ^lt, 02 1 (a) tf>£-fHB0,6AF 1— A 

f 9 ±<Dm* j tti j eti&ytm6 9 75-1 

— 7 5-9(0±tcPltt«i$n"CV^ 0 02 0 

<DV^5 3<o&%m (v^m xR&zthtzmmyt 
it. t^i^yxe 6^ittic:«t5t*ici2 
o<o«ffiicH^Sii[*|ftoiHiotc«» (la^©) 

(SH^AMMSe 7l££#t£;ft5fctf> > 121 (c) tC 
5 Sft#6 9±"Ctt#g**^ 7 5-1^7 

5 - 9 jijcstt«$^e*i^ife<o(fceds^ y > hkom 
p vmijfa xtb a r d irfa \cmm-t z> 0 

[0 0 0 9] &t£ % 02 1 (a) (D&ffrm&A F 1 — A 
F 9 _hO* !> y h#<D§fl P Olfcte. 5 2« 

3tS§6 9_bT?(OH^^ig«:RD^t^b"t-5o 

T\ « ^ffigffl 7 1 ftT?, 7 5-1-75 

- 9 60^mm-^$r ; etLmiH]^fRj^i&^ 6 7 CtfPlgff 

IWJ^AF l-AF9©7t 
-*^ffifi^*tt^Jx^iS:i-6 9<B<D7*-*^«#*s 

#f>na 0 ^ut, 9f@^r7^— jjxtiLmt*t>* 

<D7*~* ^famfc^frbtlXlLfflmWi 5 8 

*u ^0J^5 8fi, «|5 9St;z^]Jy^ 

*ii^*iu^/u5 i <ds<#— >@>frmyt&tix\<^ 

[0 0 10] 

&\,^xas<*->>*mmti,x^z>it#>. &&yt¥m(D 

TV>-5<D^s. effigy 3/ b^#Y^«5t^©*l!^*3t 

[ooiij ^<d*v v hx^+^&ytttcDiSi&myt 
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[0 0 12] %^(DU^^/U<D±^^(D±mne 
[0 0 13] #f*»£*y y h * ^®yttt<D$Z&m 

[o o i 4] *&mnttfrz>&\zM&, xv^hx** 

[0 0 15] 

[^J®Sr^"T5fci?)C0^] ^^<^I 1 

j*$*tfc^*^ (12) *M&~rz>^Xi?M*T-V 
(10) -t^JBIMSfcrt*^;** (12) <o/<9 — 

(s) _b{ca^i-5s«jt^ <8> 
(12) <h^ittMSS (5) &te&rzm 

(2) fc«r#-r*»*^BU:KJtP>^ « 
(5) 0ft%i6fr8»X4bX (8) o&fflic^fr 

(5) ^jfe^stLs^rtKiasjfei-a^rti©**©^*^ 
tr«»©tmjR (afi i-af59) ic&^x&ytm 
*r (5) <D&&yt^m (8) o^wic^^^rpjo^^ 

**#L^tHir«#AW-ail^« (6 2 A, 6 9 A) 

fc, ^o#^ttM^otf»*S«J:9«%« (5) <D 

mtmtmtft^m (8) o^s^^p^o^m^^ii^ 

Sr^a6*»»#St (7 1 A) 
[0 0 16] 3Elc*|SWtt, Sll^r-^ (2) 

rtbti. mw^m (71 a) \z£Q&£>t>tiiz*:<Dmm 
fk<Dm#\zm^*x. &ytmm. (5) otots©^ 

(X^r&I) <0«»^«:K^i-5««K^^'7 1 "^ (4) 
(4) 30S«*S« (5) <DZ:<Dm&<Djjfa (Y^fpJ) <£> 



fa\cm&-rz>j>ft (x^) ©««Aflx zwtfetzt 

[0017] ^0*^ff«#®tt. 
t 1 -^ (2) «r^L"C«*S« (5) &fe&£tlX^Z 
t$\c^ WMM*t-V (2) ^ilH-c^tiblt 
©ffjW^^i3ltSflS*»K (5) OftSSrlJ-^y ^ 

<Dmww&b&&%&& (s) ^BBur#tt«flr3M* 

(2 4) rt(D««^&^^^>&*3t«*rtl!:»U 

t«#s* (5) &&&£iizm<D^m<Dmmft<Dm& 

<n&£*)tez&fk<oftm&\zjo\,*x^ iS^R (5) © 
[0018] ^(o^fffig^©tt. 

(5) <£> lOOiXa y h^A^^Hlg^^^^ (12) <D'< 

f->&&yt-tz>j&mz&^x* m&ztit>mm<»ftm 

^co^^-^^^^tLfc^^^ (12) 

*J (10) ^<DJ$$^&F>W^;*^ 

(12) <n'**—v*mtWBL (5) ±.\z&&-rz>&m 

%^ (8) -^^^ (12) £ 1MB l/r«5fe£« 

(5) &&&rzmtimx s r—*s (2) 
sg»iRite>tt, (5) <Dmftm<oM$&&& 

yt^m (s) eD«ffi(c^*>*3&tpfc«)<OBifiteK^*ia 

tfcot, to0f3»K0MinW2:»KX¥» (8) 

tciaLr*4ft^»3tsi« (24) Rx*z.<n&yt<mmztt 

U"C«*S« (5) ^3feft$ixdR^mo««J:9 4: 
5tHPJ««rtoFf3t<othaiJ^^i3V^x, Aft&K (5) 
C0^3t^^ (8) 03ttt{cW^fRi(Z)^$«:H-a!J-r 
Z>M£ftm^& (6 2 A, 6 9 A) J3%£& (5) 

S« (5) o»ttffi<D¥*WfciS$*#i&3te^ (8) 
o«®oi*$fc<o|B>Sr^«>s«W^ (7 1 A) 
StRffifl^x-^ (2) iCKItbn, (7 1 A) 

(5) O^^Srlg^S^^S^T 1 -^ (4) t&m 

[0 0 19] 

-^^^ (12) BLxmytmtii (5) ^^lt^i 

UT^5t^K (5) _btC-7^^ (12) <Ds<9— >®L& 

(5) <Di^$$rffSiJi-5 0 LT, **te>**«5«-»J^ 
irlctt), (5) <0«»ftSr*Je)* o •ecom, 

^<o«t ?KMnftfr&*bbtitimmz-?x? (12) o 
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>myttt-?i>mytm$i (5) <Dmitm*&Byt 

¥X (8) <D&mz¥f?\c®fe£tiZ 0 

Co 0 2 0] &it, ^mm-eittoxoft^}) 

[ 0 0 2 1 ] H 1 4 (a) tt— 5»B\ SI 1 4 
(b) ttxV y bX**>'&fttt^&ftTZm&&7F 
i% 014 (a) VHs^TtX* J&ftffiK^ftffiSaO 

#@Ya, YbMYcC07t- # ^teSte^tL^H— 
^CO^^/^ffi3 4(d^j-UT. -AZ1, 0MAZ2 
fcW^otV^c tifeo-C. &®Y a^Yb l-fcUtS 
^^—^^^-^-fey ht^te^^ft- AZ 1MAZ 

[0 0 2 2] mi 4 (b) <7)|§^i£te N *3r^>- 

a, 35B, 3 5c, • • - ■*m&&&yt^cr>mm^ 

WiitHSo ^ot, «Ya, YbWYct*© 

3 5BW^®3 5D*"C<^ii5^ AZ B«5r7t- 
^7^^@^ibi"5co-C. MYbiOflt AZBf: 

? e l^tHl-. ffcBYa&t5Yc±<0»«tt^tt7* — 
;*? *;fcfR)lC A Z A&tf A Z B fc H«? bof £f£o tcmz 

[0023] fip^, ^y^h^^t^R^m^ 

^S^ffioCflCjI-^btS^O^^^^^ Slfcfl!!*^— 

ft) <oig®u ffi^»^ft«e>?aR»c:^— 
mni&u 5 ;*— h u-<y >-^««*sii^br o r. tic 

«** (KrFx^r^U-fp) (7) 
[0 0 2 4] ^tt»P>f?»H. 



XT—ismmmm 

ttt-h7t-*^«^ Mx-ty v^««<oiS 
(l) WW^^JIWtia^^v^iKjgft^x-^igllifiRII. S 

(Kr fx^u- if^) (Dm&<n®L&mm 
mm. (2) £«8&€n»»*>*-c* stRds^^-^^ii 

[0 0 2 5] ®&3fcg«0>gfft;®<z> tfbDmc J; £IBi£ 

(1) MOTl 5 (a) (b) \C7jk~f£5\Z^ ffift 

m&.(Dmytm5 a±<D^-e^^~^^^M$rtf^jur 

a. ^rtf>:7;*- — 3 6 A£»®:7;a— ^^ffii^f 

ti<Dmm. (2) h7*- 

[0 0 2 6] z<nm&* 7*—**&U*&&it^<n 

mi 5 ( c ) izTjrtxstemmmtimmt. mis 
(d) iz^xsftv-Ts^^tizxvfrmtstiz. 

W*>. mi 5 (c) |C*5VvC* &M3 7Att, 

&7F~to 7 Ak:*fLTf&i8|3 8 An— fe<Dt%mi£ 

ttiin-c^s. mis (d) tcss^r, 

7 B tt. fiS5ft^«<DS?3te© 5 a (O-®<0^5^^C0 

[0027] ^^^^ i (ofgttSK^*e-cri. 
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yt7 4—)VY%: r&##:7^— ;vy (Good Field) j t 
BfcR, 

[0028] 5fc1\ mi eicffctx 5iC *y y htfsn 

mm 0i6i^t, &%mfiL±. 

l-J: 9* g^7^^K2 4^M 
K2 4 0*^>-#ft<^r^<Oft$J^:ISE2 4 b, 2 4c 

*7 — A* K 2 4 <d^^ 3f v^rrRlopSSgotf MMtt 2 
4 b, 2 4 cft<D^m&X(Dy*—*y.&m£y)Mc'b& 

mm.\^m^x^mtm<D^^^^\^(o^mn 

V^OjsSgJij&&£ f m [Hz] , ttx^+yjjfatou 
^yy^»Mfn [Hz] irUT, fm&t5 

[0 0 2 9] -tUT, «3tSfiJ:Oi/gyh««SAij 

(ommm^m> t% ©»3t7^ -a K24^ 

# 0 ^ - * F 0J3JHft ft ft** *) co&E*I£r l fc«*Wb 
^"C<D 7 * - # * rt fc^-rtft^* 7 ^ - 

*s£, m**>'<y*— *F\£M-rz>itmtvxm'r„ 

Whs W«4ltv^5 0 

F = ft3&S9 0j^»|/WY (1) 

s = y * x »3ltf>**«/ F ( 2 ) 
[0030] 11 7 (a) te, ^^f-r>-^rRjcou-<y v 

*-*Ffc#1-6tt^<7*-*S*:*U ft«lAltt 

* ^ v^irj o^n^ 7 — * s tp<Dmig(D y * — # *m 



^7>^S, fti&B 2fiX^-r^fRj^H^7P<- 
* S ^^il^O^^— # ^iRHO WttSr^-t-o . ffei&A 
1 ^r^ftH A 2 i5 J: O 7 1-* ^ISi 

<D&mmzm< (iiA2) , w&<Dmm&*:z<ftz 

\zttvx&x**^xfa<Dm\zmiky*-- 
*?&&v^ &&y<DmMfrX%<teixh. 
*fo<om&8L&y>m^ mad . sx±<dxo^ s ^ 

y*—*S&0. 5&l : {z.t£Z>£o\z.y*—i3*mmfi* 

[0 0 3 1] — ^ [§! 1 7 (b) te, j**^ v#fa<£>u 
^<oj£4M3«» fnJ:^#<, J^PMS«^»* f m 
MA3{i^^rty^|B]-e(0 

^lR|-e^»^^^— ^S, ft^B4tt^^r^>'^fpJ'e 

7 (a) iBl7 (b) t(Dit^XV, 
(Hi 7 (a) ) 0#^if?i>JC&^&^/h$V> (0 

17 (b) ) m&<Djj$K mms<y*—*sfro. stc 

t , ^ y v v^mty * k 2 4 

r#ft<ft^fcfe. j©«^i»e*tta^ft«^«9:^i-*^ 
[0032] is) 1 7 (b) <o#|-m, ^^-v>-^ 

•w^iRj-ctt^ y y hmzi&cxnmm\zmM*m<ti: 

[0033] t-h^y V^WRAO#Atf« 
*©Bf*»«©l»W*«iS»*** (8) M 
B8UT*S:ftfii3fe«« (2 4) rto«»o^&^«># 
«:ft«3MI«rt«-»UT«3t3£« (5) asjfe£3*tSIS 

mitmm (5) oMs^-tn^tttfaai-^a^^ 
f±, ¥tto<DftM&\zm*xto&m£y*—#xtom<D& 
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[oo3 4] *<D&AmmmmtK 

(5) tf>10<7»3 y hm*&^ mfc^X? (12) <Z)'< 

So 

fOO 3 5] *»9!<0&2<0ffi#eK*J6fffc# 
^7>f-;uK (Good Field) <Dte&£& 0 AixS £ . 

i 6 ic^-r j: 5 myty -f —a* k 2 4 o^sb 2 4 

£>5o BP**. 118 (a) IS, «*S«oa5$H«>|MISR 

iC^-T6®3 4 ASr^U ; ecOffi3 4Atl!fl^ < h(7)7 
t^^*fS]C0iAZ3H H/2 £9±£< fcoTV* 

So 

[0 0 3 6] ri^^^L-C^^tCjoV^T^^. R3fe®5 

-&*>*5&tf 018 (b) tt\ J&3fc^t£<£>}£ 
;fr;*ffc1BlC*frj£"t"5ffi3 4 B£^U I34B 

So 

Z 34 b = (Z M +Z mi n ) /2 (3) 
[0 0 3 7] ^0®3 4B^MfMI 

®34BtI)fel5a(Ot® 
b<D7*~ ^^IrKDHAZ 4 ®3 4B^^COlUl^S 

to;?*-— ^^^[rjo^az 5 ttt, -tavCTtisrafH/ 

2l:^oTV^ e SP*>. 018 (a) <£>®3 4AlCjfc^ 
T018 (b) ©I3 4B©M 03tffi 5 a ±<D«-/S 

#\ S^7>f-;l'K (Good Field) ©«fcfe±"Ctt, * 
[0 0 3 8] MIC, 017 (a) <^)«fc 9 tC. 

Zmn= (m« + n - Z min ) / 

[0 0 4 2] 



-h^y ^^•WP«rtr5 fcBMMc, 018 (a) <n¥- 

(b) (Dm±mtm'mk<D¥-i%mzm<5<*-h7* 
z>m&<7 *—9s*>msL**MHmi 9 (a) 

(b) (c^i- e fip*,, TO«II:S^<119 (a) 

;\'*mb<D¥>mmz.&'3<\&i 9 (b) i^^x, ftuiA 
7 b 7 ti^tiftx * >-;frr*] oisii^ 7 ^ - * 

[0 0 3 9] 01 9 (b) J:*)W*^J:5l^ m±mt 

[0040] 015 (a) &TJ< (b) KM *) . 

ffl(Dfr&M L,1zM&\c }^ 015 (a) fc^-T J; 3 

^ 7 1 - * ^ ^>1^ A Z a(Dm 3 6A« 
»***OffcB5te-frto*a**iSo — Mi2*AZ 
B<Dl»as0£^5«#ffi5afc#UC* *fc*:fte>ft 

ob, 015 ( b ) ic^-TJ: 9 {c, £46 a z c (> 2 • 

AZa) CO^fflP^T-§±fjt^e>^^^— ^^ftiOi^ 
AZb OAZa) ^)ffi3 6B^Mf^(Z)M(^ 

[0 0 4 1] *»Wt»tt. (^j^— ^^©O^ 

6 ^7^&© Z^coS^r^Diic^^rS J: 
(M+N) (4) 
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^^wjc^^^m^ ufcto-cfe^o si i 

jMSW*** 8 Srtf- LT 5 ±{C«iK83fe £ tlZ><> 

[0 0 4 3] Uf^;H 2&0^^>5cDl£Ib3U£OV^ 

-d&PJ-rs^ u^yu3BM?9 -LI-YffcfriRl (H!i<o 
JlttOTiiMEft^iRi) tcKKiS^E^u^^/wYiglb^^- 

¥frfcX2ff&K YjyfaRXfimmiTfa (0^fRj) tc-t^ 

Mi4ia^ *>*ifc(fce«« s 1 *s£«mix 2 2 a 

[0 0 4 4] — ^ ^^^^l-bJCW:, Ytt^rRll- 

r ^ z y y r - ^ 4 ± i; ^ 5 ^ 
tcJ;*K z w-<y >-^*^— vUox^rrph Y;*fR]&t* 

^2 2A(t *>^^I&i£g2 2 B^Sr^LT^yNY 

[0 0 4 5] ^^{SlJ<D^ff 1 3{Cj;oTit^J 

WflFFMH 4K£oTif$J£;ftSj^{£<£9&3££n 
5^^HII«*i5fc*i:, Z^yy^7 



[0 0 4 6] ^m<r>u^^;ui 2<D_kjj\cn, mm-?— 
?m 6 ±cos^^— ^ t u^-fA* 1 2 ±co-^— ^ t &m 

X*2 0lzm<tctb<7>ffifa*9-l e&mh&te 

2 2 At>*t><Dfc^<ohh-e. ^y—mm^mi 7Rxj^i 

8 K £ 9 Ztl^thMfa ^7-1 5 AIM 6tt#jg£ft 
[0047] UlCD^y^ Y***>JT&to& 1 &&%m 

m2 0x1*02 1 &&mvx&wviz&&tt<o 

V^o M2 (b) Ht. 1^2 1 (b) <M£&<D'<9—>m 
/£&6 2iC^-T6^J^^^-V^^6 2A^ 
U M2 (b) tC^-Ti: 9 fcl. ^f — l/m&MG 2 A<D 

;ft^*L9^CD§Bq^ — V7 2-12 — 72-5 9^ 

T*4 5{@<£>*y y hVt&ffin^f — lstfMf&ZtlXlo 

^^5(OK3teE±l^X«iXt/Y«i«C^UT»*^Sj^$ 

[0 0 4 8] g[2 (a) fi, ^J(DS^^8CDT^ 
<O!>^i/>5C0^3fe®^^b^ ^(^1^2 (a) (C^V^r, 

®&K^8<DF]]&<Dmwmm2 3\c^mr^x^m^ 

^V«(Z)f)t 7 ^ F 2 4 1 (D 1 2 

<Ds*$ — is&titft&fi, :og3fe7^- /VK2 4iC*f L 

<DYXfa(D±m<Dxj7mz.wxftcm i ^'j^> 9 fion-anja 

A F 1 1 — A F 1 9, %2 ^jOffjai^C A F 2 1 — A F 2 
9. U%7 4— /1/K2 4P*iC0^3?lJ^ti-^J^AF3 1 — 
AF39, «*7>f— /UK 2 4 60Y^fpJ(^Tft'J^4 JO 
0>*HJI!|j£AF4 1-AF4 9&UtJB53?fl<OtfSB!j^AF5 

1-af 5 g^K^n^y y h^cOiP/^-y^t 

[0 0 4 9] @2 ( c ) fi, *M<n£r&-7*-**GLW. 
&m%k<0$:ym 6 9A^U w 6 9 A±iC|g 

l^J@ir«9^(7D^^7 5-11-75-19 

*2WB-JB5^IBlCt>*n j PtL9«l©ft** 
^7 5- 1 2-7 5-5 9^gaM$^^TV^6 0 fiP^, ^ 
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tfffiBSix-ti^. -fcitfeS^^s-i l- 

7 5-5 9J:IC*ft?;lllB2 (a) £>&H$I^C A F 1 1 — 
AF 5 9 tC&g£ y y h:fc<D§B q^*-><D{fc# 

mmdttd. tit, *3^5<D«3teffi-oRi*£ftfc 

B9 2 0OlsI^fRl^l&«6 7^MlS-r*S»*R"C 
IsMEfift-rSrfC. S*«6 9A±tfttSSB»$nfc 

[00 5 0] #3fc jKJHF- 75-1 1 — 75-59 O^tH 

fl^fi^ffigffi 7 i Aic«fe»3*w fi^©^@7 
ra»*«iN5;:fclcJ:!K **^J:©#W*AAF 1 1 

-AF 5 9<D7j— UX&WlZttf&-fZ>4 Sm<D7*— 

*~%*{mxm i®£mp*2 2Aizmgt&ti^ 

#*#BK£<5l>T^Ib3£B2 2 B&tf Z U-<y >>/x 

[0 0 5 1 ] ^oT, *0fl"CiiEI 2 (a)^-t-4 5{@ 
O^TOff^J^CAF 1 1 — AF 5 9 <D7 *#LW.%: 

t\ HI 3 (a) ic^-i-J: S3fe^-f — ;vK2 4fc:St 

^CD^#g<Z)ff$J,kAF 2 1, AF2 3, A 
F 2 9 RXf&ft7 J ' K 2 4 f*9tf>flim# g CDffSiJ^ A 
F32, AF34, AF3 8^fy^^i 

6 0 ID 3 (b) ic^i-i &te7 4—*'Y2 
4fC*fUT-Y^r^{-^^$r^^^^i-^^T% E. 

D©tfjW^<D#«#@^»a!J^AF4 1, AF4 3, 

A F 4 9 J^^7 ^ -/V K 2 4 rt^Mf | co 
ff$J,&AF 3 2, AF34, • ••, AF3 8^fy^ 

[0052] 5Etc, vx**>u%&f<o7*~* 

m 1 2 2 ArtcDlB^gtdiBtt^n^o 

r, nj&icguoz u-<y 4*mm lt? 



£\ ^*ffjW$nfctt*lcS<5v>TB*7-f-/vK2 4 

^-C^^tTt>H^o EP*>. 0 4 (a) K^ti? 

tl* *<D'&m4 (b) i^-f-J: 9(-!>^±C0^2 6 
*«*7^-/uK2 4ft{cmistct%\Z, 14 (a) ~C 

[0 0 5 3] jS5r±^0«J^)Z U--<y — ^4^:^ 

rtf>ffolWi3fc£r^u r<Dllj5tr^ot>T. z^yy^ 

f-^4^±IM(*TffiW±lC 3 m<D^& 2 8 A~ 
2 8C^LT^$ilt*3^ #^28A-28C 

So «^ 2 8 A- 2 8 C (Oiit^ilf 6 ^ t {a 
"9. Z W<y ^jf^y"— v?4_hco^Ji^5<DK3fe®^>> r 

y^fSiol^^ e x «r^fao«^st3£-r 5 r i: #-c# 

5o 2 8 A~ 2 8 C ©^(Cfi^nm 

<7)^^~^^^fp]<D^fi!:fi$r^|^^0. 0Um» 
3W»tB-eff-a3*T?#*S5$-fe>^— 2 9 A- 2 9C^Ifc9 

[0 0 5 4] z u-^y y^r^^4oi/^y y^lf^ 

STftuw-rsfc*^, ^mm%k2 2 An^^^tm 0 a 

0 Y S:#*&-*-£o 7^^^3 0AM3 0Bf^ 

ft^n^s^^^^:?^^ y ^^br#^tL 

fc«^sr*»»3 1 fcffci&u 3lm»3& 2 2 Anmn 

&3 1 l^fi !>x/^ 5 ±Of 1 1 W 

(X, Y) ltt, M^W (X, 

Y) &Xf2KDM£lft\cm'3\<^XmW}&3 2 A— 3 2C 

— 3 2 Cldte-£;h^*Li!5£i? 2 9 A~ 2 9C^ 

9 A-2 9 CO^SEOifi5SOf(f*t)ift^ 
^EfegP3 2 A— 3 2 Cte^ft^h^^ 9 A— 2 9 CCO 

[0 0 5 5] rixlCiO, ^3L^5<7>K^fcffiCD^^r-rV 

ffl<Z>*{CK^$*tSd^ r«C7^/^^3 0AM 

sobco^^^^j:^, ^^-v^rpjcou-<y 

OJ^^jl^fm [Hz] dS^^r^^fPlCOU-^y > 
««fn [Hz] £9 t>RAfcRj£**i,T^ 

fmiiioHz, ^^^■vv^fp]<oi/-<y >y<Dm<gm 

mi ntt2Hztfe5o 
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100 56]**:, «2 8A, 2 8 BR&2 8 CtfSg2 
©^tT/T^6{fi:©€:^n^n^Slj^T L 1 , T L 2RXf 
TL3t^, ^HukTL l^TL 2teY$felC¥?T 

TL2^<Oil2^I±{:tILTV^o ^LT, & 

x/n5±©V3 y h^^(,SA iJ ±\zi<Lm:^X^^^i>(Dt 
i-£b, *#J-Cte, ^2 8A-2 8C^IT^/n 
5(DU^<}) >-y*®m%ft?mc^ ^<D->3 y h^S A 

(D&fen. 3i(0«2 8A-2 8C$:^Cifltf& 

SX=X m X m , SX2=Z m xj 
SXZ=Z m (AF (X m , Y n ) 

SY=S n Y n , SY2=2 n Y n 2 
SYZ = 2 n (AF (X m , Y n ) 
[0 0 5 9] ^Lt, (5) (6) 

An= (SX • SMZ-M • SXZ) / (SX 2 -M 
Am = (S Y • SNZ — N • SYZ) / (SY 2 -N 

n#g<D^^^ , /^{C^^5^^^r^^^ (X^IrJ) 
COMICAL (Y n ) #Amj:!), 

(Yjjfa) «^AL (X m ) 

0 X = (Z n AL (Y„ ) ) /N (9) 

(AF) = (S n Z ra AF (X. 

[0 0 6 1 ] &ic, ^©/hMttife-ett, t^M^i 



[0 0 5 7] fcfcl. *W<Dl"<}) ^y-mftRTf?*-* 

(a) m®#<nnmm 

fS]<Dm#@(^^V^/^<DXm^$rX ID , ^^r^V^fp] 
cDn#gO-^^y , /V^(^Y^$rY n tit, XlfX 
m SU5YliY n <0^^/V^-eff^$Hfc7d~ 
&®CDfISrAF (X m , Y n ) -C^-T. ^^r^ 

[0 0 5 8] 

SMZ-Z m AF (X m , Y n ) , 
X m ) (5) 

SNZ = E n AF 
Y n ) (6) 



SX 2) 
S Y 2) 



(7) 
(8) 



[0 0 6 0] (B) 7*-*x{tLmwm& 

7*—*Xi±LW<nW.AF (X ro , Y n ) £/8V>T, »C^S 
(AF) SrtfJJ-f-S. 
, ) ) / (M- N) (11) 



AF' = (Max (A F (X m , Y_ )) +Min(A F (X m , Y n ))/2 (12) 



■eLT. B4 (b) ^-ri^i-, traj$*i;fc««2 6 

*5g|^7>f-/VK2 4ICltfcttlCfi, (9) 

(10) ^ (1 2) ^CD^tii^e x , OyRTfA 
F' fd^^T, i5©3»^28A~2 8C« 
tl^timZ-tlsD— 2 9 A- 2 9COfrfflflf&3l:££2p < !: 

[0 0 6 2] fiP*>, I^5{C^V>T. H)fe7^-/VK2 4 
^Mir^2 8A, 2 8 B<DX#rp](^R!£X 1 , 
S5^^^—^K2 4C0^Lv££3O&2 8 C<£>X^ft<9F^ 
Ri^X 2 , myt7-C— K2 4 0<t)^jft^5c^2 8 A<D 
Y^rRj^R|$rY 1 , S3t7>f-;i/K2 4^Mi5: 



^2 8 B(KYjjfa<DfflmZY 2 



^^k2 8A, 2 8B<t3c 



^C2 SCirlw^iX-enX! : X 2 t <DtfremJjfa<Dm& 
^2 8AtM2 8Bt(C^^Y 1 : Y 2 
[0 0 6 3] *fc, ±iB^S&-C»i, 7*—**VLWBL 

(a) l£Z>7*~33*4{Lm<D%)rm& (AF^) XV 

(a) 15^MTL1-TL3(^ 
Z>3t&<D7*—#7sjffa<DmW}M <TL1) , <TL 

2> xu 5 <tl3> n^ft^fro (mmfam) xhzt 
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-tZo ^LT % *<Dm%L2 6i>me (b) 

(DitMc^tnommmtx^ti^^ <tli> = a , 

<TL2> = b, <TL3> =c, \Z&j££tLZ>o 

7*-**&:m<Dnm& (af^c) -eti-#j$*vc 

^3^*&2 6 A<Dy*— UX&mfe, 13 6 (a) <DW& 
Kit^T A F tzVmk LT^ 5 I(OAF CO^LfitC 
«#|gilj^T L1-TL3 l£:fcttSJf&I&fi£>j^a^£ 

me (b) co^^o^igilj^TL i-TL3o^it)S: 

[0 0 6 4] BP*,, «Mt2 6fcMUTfHB!J$*bfc:7;*— 
tlF 1 , 0 lx &tf0 lv £ LT. «&2 6 AtCgiLTfHBI 

fc, #*te©<Ofi-$L6 (AF^) i^t^X 

7 iEi A F 1 fi^ CO J; p (C^ 5 0 

AF1=-F 1 -6 1X * AX-0 1Y - AY (13) 
[0 0 6 5] ^CDMIE&AF 1 £/8V>$£, W£2 6 A 

F n =F n ' + AF 1 (1 4) 

0 nX~ 0 nX _0 1X (15) 

f = (V/0) /L Q • (L 0 /p) 

[0068] (d) mm-74^*v^ym: 
isy&xT-iSGLWizmm^xtiLmmm-zft ot. fete 

^fci3:£fca6i£te, G^MifcG (s) «r587-y3i«» 

ttMiiScF (x) ^.(DiiLmm&F (x) & 

v<De«W»G (s) CO— ^J^rlEI 7 (a) K^U ^tt 

^js-rsffieM»F (x) s:ia7 (b) m 
[oo6 9] &*5, ±^coi^-^y^ 
ti mmmti) tit, mis u) co&i&3 7 a-c^£ 



0nY=0„/ -OlY (16) 

&o«»^«r?e55S7-y3isc* (fft) mv&myj 

{-"T5o {§.U FFTffic9^it:7^/l^— 12^**^ 

[0 0 6 6] (C) If— >pT£ft 
^r^tigl5C7)3^C0^2 8A-2 8 CG>SHMl50>1f- 

*vt-fz>t, temmmc ( s ) tt^Tco^^n 

So 

G (s) =1/ (l+Ts) (1 7) 

{IU T = 1/ (2tcv) . s = 27cf i, T*fe-5 0 
[0 0 6 7] ^MV/^5 8 0mm 

M^I$?rL 0 £1"<5£, (l 7) atfDAKK 
f 5 1-&5<> 

= (V/0) /p (18) 
3 8 A^^$n^ll^i-tf-^J$^^^--^^^i^ 

v^^mtn.mis (a) ^fti37BM38B 

[0 0 7 0] JiiBcoJ: ^-Cf*t>^^co#v 3 y 
(HcDlg^fe^O^-Clft^i-So i8 (a) tt, 

^ut^r^^M^m^-to ^<oms (a) jc 
wl <Dm\zv^s^&x&RxfYmzttvxmib\cmb£i£ 
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[0071] *<D®<Dffl7£ mm mmr V2 (om^, *> 
RT*&ytmmT R3 &m8 (b) ic^-n 

4rCttB8 (a) ©i5lcB9^g y MW^ftt 

So 

[0072] *09"ettffi*B3m^ ? 4 yjr»MLb 

[00 7 3]5fef, 07 (a) ©£9fce*»#G 

(s) ^(DtemmWiG ( s ) y 

x«n?H7 (b) <DfamM&F (x) rcofc 
SSI^F (x) COJl^/5>^ifa^n^^^-C^^ AL 
^r^^6o r <7>M£ A L^, ms (a) (ci^i-J: 9 

[0074] ^f/wmnfrmmmT^ztt u 
i>^o*p«ifi»iWT wx ^/hSv^fc^, NtFp9 (t r1 

-T W1 ) W:^3i^1WO^*)«pratJ&5o -*>*&£\ A L 
< (V/0) (T R1 -T W1 ) , ©i#tt^;V-^yh© 
•TFICfc&fcV^ A L > (V/0) (T R1 -T W1 ) , 
h©i£Ti45. fc*3* A Y = A L 
- (V/0) (T R1 -T W1 ) , -C*$ttS^$ AYttffi 

Mti^itMutt), csmrg (s) fcin««>7 

[0 0 7 5] *M<DX V v Y**\^&%im<D 

^AF 1 1-AF 5 9 0^ s ^y y h$k<DM?t7 — 
/WK2 4ft<n%)rm&AF 3 1 -AF 3 9<D7*— % 
«©t«**«rffiV^»fr, BP*>tHR|^AF3 1-AF 



[0 0 7 6]$feWiHt 12 (a) tC<fc ^<>x 

3fe3SE©^tt<0tHWj&AF 4 1-AF4 9, 
AF 5 1-AF 5 9 it y^^^rl^tS r t 

(s) ld*tLT. SIIB^*«ft«:JC*H-Si6^lft^H: 
I 1-G (s) I fcfc*. §U r^iiftt&Slfctttfcffl 

^©iftHtti-iG (s) i&<z>-e, »4f&©eat6^ 

[0 0 7 7] EI 9 (a) li^fclPJtRoat^ttBffiHWSr 

ftH3 8B^u in 9 (b) teftm^mmzn^tzm 
&<DnmkTZ7*—*x&mizttiS'r&m»4 o a& 

an, %m*mm<om&<r>&mfaWLbmmmb<n&? 

[0 0 7 8] L*)>U UEt^^fc^^, h^yy 
•T^lRl"Ctt2. 5Hzato7>f/^yymtTi 
mHt, 5 (^80/<2tc*2.5)) mm^Oltj^^^ 

[oo79i Wc^ nn^^in, 
9<omM&. **^>-*fa<Dmb<Dtt<Dmbi,x&ifr*) 

&&rWj£Xe>7x—#xmm&, &&rmMX<D7x—# 

x&m<D&m<o¥®m<oi&ttmb, 7t^^tton 

[OO8O]01O (a) ft, tt#ttB*0»&fTofc# 
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f n # 2 H z Ojfr^lfeas 9^7>-^F K*hh 

^^xcomm^y^ — * s, iHAio^Biott 
1§17 (b) fi, 3feK^»J1WSrfi i ofc»'&-e. J.o** 

*^3ofa<DW<V >?<D)&&mm&f m#2. 5Hz x 
^^OJCS«FJi«» f n#0. 5 
H z CO#^^>ft^ »)/n 1 7^^F tC^i"Sift^7 ^ — 
* S £it U ftlfcA 1 1 &t*B 1 1 temzftX V^* 
ft-COt^^^M-^S, MA12WB12I^ 

[0081] &±<Dmzftm*Mffl^faftmft*i&3s-r 
y~rmz-&&m^<. mi i-v^-t&otmm&j^ 

^ y ^ (O^^ tc^ bT^glco-^ >- 
TVl'A (AF^) K*5V^T, tSALcO^r^fctt^^— ^7 
xteg^tt^HSo ^rbr, Ell l (b) Ktip 

[0 0 8 2] £fc. 011 ( c ) £ 0 ^ftte 

U?m5 a^HlH52 6C^fcot^ Hill (d) lC 

r, HI 1 (e) tc^-fj:?^ 3te»*«iJffl^t?ff»J^ 
(f) fciMN^fc, 7^-^7^ffiAFP^IC±# 

[0 0 8 3] ft**. 5fei!^Jia?feo^^P>i*. il^coS 
*tt«»J«*t>**.T*s*, 2ooM*p&frrai>rtBtt 
■i/^y'Aslz-tZ- tfrMik bi\ ^m<D^r— Y~7*—fr 

(F) IftttlMItt 



2 (a) (C^-riptC, ®^7^-;vK2 4^tr^ 
(Y^) I-^{I!I^2^J2 5BCD^#@(D 

3 b&j 2 5 c <D*mm b <o& t> * >-^/v^c £ -r 

5<> ^rbT, %2~F\2 5.BOty^-C07t- 
ffittG>tHWffifc*3?y2 5 CCOi^V'^/V^C-CtD^^— ^7 

[0 0 8 4] $fc. ^2^12 5 B&tff&3?ij2 5C(Of 

7^-;>K2 4 ft<D^3^j<^i+$j,£-e<o:7*— 
<otfai([t>ffiv^X7*"-*^#J«!Srff 5. &*5> 012 

(b) s^xa;**-* ^ftas-Ysfrft 

-e&s^icite. fy^il3^ii2 5cwi4^ij 

^^boTUt5 5 12 
^IJ2 5BJt^3^j2 5C(0^ff-^-C(D^^-^^^: 

[0085] (g) ^±$m?Mmm 

012 (c) tc^-r^pl^ — 
/WK2 4«^bT^5lc^fRl{C#MttJ^Bl^i2 5A©i 

t^H-M^ty^tLr, ^*»*»J-JBi^2 
1M2 s A<D&^7;v&x<Dy *$LW-<DWrmm. 

[0 0 8 6] ^n^MtTbT. ^1^IJ2 5 A(D#fyy 
^^^(0^^-^^{4g<Dtf^^f5ltbT*3t. fig 

012 (d) K^i-*?^ ^^^^j^lt^rpj^-Y^- 

[0 0 8 7] :<Z)Ktlt mi&\2 5 AtC*3V^T1^^ 

b^omj&&&>z>o — mm2^ K<D^^-f;v^L 
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[0 0 88] (H) 5MH&ft*.ffl«& 

012 (e) j^i-i^jd, mty*— 
/wK2 4i::#uc»E*«i (y^iri) (d#tr«fl^2^)j 

>f— /UK2 4rt(0^3^J2 5C<0^#B(Dff^&*> 
U-^/l^t-TSo ^tt, ^2^1J2 5 B^t/B3^j2 

$rtsitbT^#, mmm±.xnm£titc7*—*7&m 

10 0 8 9] £§2?lj2 5 B&tf|g3?lj2 5CCD-?- 

Flttit^TOt'b^-eS)^ £§2?IJ2 5B&Ut 

-7^$mx-ft? 0 012 (f) (^-ri^tc, * 

/^jfett* 3 ?IJ 2 5 C&tfB 4 ^IJ 2 5 D<DfHW;£*»e>3iK 

[0 0 9 0] :o^T?H:» m2W2 5B (Xtt2l4#l 
2 5D) /UK 2 4(£iffl^bT^5fc#> N & 

2u ^23?IJ2 5B^^^U^CO^^-^^^^^ 

[0 0 9 1] ^*K^«iI»«fe"Ctt, ID 1 3 

(a) - (d) B3t§B*&, 8£3fc*#im 

T co 7 * - U x ffi e coif- > 7"/ ujfe £ ^ x. ^ d £ 

VlsffflfflZftoX^Zo IP*>, Ell 3 (a) ic^-TJ; 

I*t^§S/s y HKSA#B*7-f-^K2 
4K*f (»ft:7 ^ — A' K 2 4 cd^-v i^fa 

4^e>r^RiDco^>'^/L^i^4 2x£&7*—**®:m 

D, iP*>fiS#:7^— /^K2 4 CO*=*r ^V^O(BO— 01] 
Ii8mm^5, -^co^ Ell 3 (b) Id^r*?!-, 



[0 0 9 2] &ic, mi 3 (c) ic^-Ti v/3 y 

h^J& S A <D%ffi&tm% 7 J —>V K 2 4 CAo £ # 
^ s ^^/Nj:C0 2^CO^>'^/^^CO^m^(4 4-CCO^ 
;& x&m<nft:®M\z&<5\< ^t^^t >-;£fpjco y 
>?mm&ftt>ti. 2|oty^iiii<D«tti*4 5-e 

CO 7 # ^ftgCOff h 7*—-% 7. 

Mm&??t>tiz>. tLtz, mi3 (d) \z^~tx?\z^ > 

3 y M«SA^»3fe7>f-;VK2 4*r«5 i:?i^o 
f^i:#(cfL 03t7-<— yuK2 4 5&fciJ*£4 4 "Ceo 

y ^©JWasfTfetu. »3t7^^K2 4«rI5^W« 

4 5^o^^--^^^gcotf^j|ti-^^r^— Y7* 

[0093] 5>*03tett^«y»&-e<>. m 1 3 

(e) - (h) i^-TiMc, K3fe^5.t^K 

» >rfflffi&ftoX\,*Z> 0 EP^>. Hi 3 (e) (C^-TJ: 
31-. l^t^a s/ hf^SA«7^;uK2 
41-*fLTf?5l?iD/2 (15^^ ^K2 4c0^^f^>- 

^r^co*ico 1/2) <D&mzmL,tzh — 

/VK2 4^)^^{|iJt-^^D/ / 2cof->'^ , /l^^4 3A^ 

o^^:7 — ^ k 2 4 t5» e> rtffisu- mmv/ 2 <d^- ^-ftv 

<m$L4 3BTM7d-*^M^ia57t^ 
^<ft@c7)ffSiJ^5l*&$^5o ^com, il 3 (f) \Z.7* 

-rxoi^ is* >y hm&s A(D%i^ui>m%7^-/vY 

2 4\cmmis±k%\c^ f*7^-^K2 4Sr«5*ffl 

[0094] ^iC. 013 ( g ) t-^i" J: 5 3 y 

h««SAOfttt»^»*7 -/W K 2 4 tCfgD/ 2 /c 
IjAofcirtl:, *ft7>r— /vK2 4&»5*ffl«4 6 

3MT*>axa 0 si 3 (h) ic^-r^^tc, */ 9 y 

h^S Af>m%7 j —/V K 2 4 5 «fc 5 l^Jfeo ^ 
B^-f-^h^ 4«5*ffi*4 6 W7* 

^JiWbH, »#:7^— /UK2 4£»5*ffl«4 7 
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jfe***^ (=D/2) *%±9t%t7+m\Z.¥t^X 1 / 
10 0 9 5] &*5. ±^IIJfeW£:*Sl^Ttt;, *3i^<D& 

u-<y ^?*?so r t^r-^^o Mi-, *#i-ete0i7 

[0 0 9 6] ft*?, ^^^-h^^Mir^^ix-r, 
[0 0 9 7] 

WW©**] i <z>®£©ts:^»c: «fc*v 

^mbgmicxzmmzffijEisX, &ytm&L<Dmytm 
t&x%zm&&$>z>o 

[0 0 9 8] Mfff«#»^. SlRffifl*^— 5*«r 

[0099] */c, &&ftm^mK m%m$L<D i o<?> 



[Ell] *IB^lcJ:-5®^ia3a^@o-^lfe#!l*S3lffl 
[0 2] (a) tt||*«^^V^TaJ»***iCJ:-6B* 

yt<DMn/<*-^m.&7F-t^mms (b) \$&&7*— 

1"Bk (c) ttS^aiiog^-^^E^J^^-rs-efc 

So 

[EI 3] (a) tt*»«^«I3feK^SrtT5*&o^^ 

zz/wk^-rgk (b) i^^rRji-^^^^-rs^-c 

So 

[SI 4] (a) te:7*-#;M£®£5fe§^-f- £t^£r^ 

■j-bu (b) ^3fe^ufc^^~^^^s^fflv^r^ 

[15] HJfeW^^— h?* — XXRXf*— > 

me] y*-**mu<D&mm<Dffiittm<nWLmmx 

m 7 ] ( a ) tt£:«EI&gC viUOHz CO^COfei^ 
W**r^-tm (b) WtH7 (a) 0^aW*SraS*7- 
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